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Abstract 


Background: The analysis of mobility flows (movement of patients to hospital away from the place of residence) involves 
aspects of services quality (real/perceived), equity of access to healthcare and considerable financial flows. This work has a 
methodological meaning and summarizes the author’s experience over the years in order to demonstrate the usefulness of 
Gandy’s Nomogram (Cartesian graphic tool) to evaluate hospital patients’ mobility at MACRO, MESO and MICRO level. 
Materials and Methods: We analysed data of Hospital Discharge Cards (HDCs) produced by Italian hospital and provided 
by the HDCs Database of General Directorate for Health Planning of Ministry of Health from 1998 to 2019. We used also data 
produced by Management Control of Polyclinic of Siena from 1988 to 2007. The subjects of the analysis (catchment areas) 
were hospital networks of single Italian regions and in particular the Province of Siena. The study of flows was developed 
through Gandy’s Nomogram. The trend analysis was carried out through STATA 14. 

Results: Gandy’s Nomogram of inter-regional mobility showed that there was a concentration of critical situations, especially 
in southern Italy, where only Basilicata seemed to have embarked on a clear path for enhancing hospital supply during the 
studied period. The regions of Centre-North, in particular Lombardy, Emilia Romagna and Friuli-Venezia Giulia appeared to 
be in virtuous conditions. 

Conclusion: Gandy’s Nomogram, used to represent health mobility flows, has proven to be a practical graphical tool that can 
provide a geographical interpretation of access to health services and it is useful for health policy evaluation and planning. 
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for surgery (cosmetic, orthopaedic, bariatric, eye and heart) 
[3,4]. 


Introduction 


In the last decades, the increase in low-cost treatments, 


affordable flights and increasingly common forms of web- 
based information developed the phenomenon of travelling 
for healthcare, which increasing attention in academic and 
popular media [1,2]. 


Medical treatments offered to patients willing to travel to 
other countries for care encompass a wide variety of services 
including bio-ethical treatments (fertility, transplantation 
and stem cell therapies), diagnostic tests, dental care and 
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In Europe, a relatively large number of people are already 
receiving cross-border healthcare for elective or acute 
treatment [5], so patients’ mobility is becoming increasingly 
important key issue for health policy. A key reform was the 
directive adopted by European Parliament in 2011, which 
gives citizens the right to choose health care providers 
across all EU member state [6]. This phenomenon is also 
an important issue for countries with a regional health-care 
system [7]. 


J Qual Healthcare Eco 


In Italy the National Health System (NHS) is organized 
on three level of government, central, regional and local, with 
a strong tendency at the regional’s decentralization [8].This 
organisational model is the result of Laws enacted in the 
last decade of the 20th century, which gave to the Regions 
an administrative, financial and managerial independence. 
They are in reciprocal competition according to the “quasi- 
market” model [9,10]. So, the state monopoly without any 
competition was replaced by a network of competitive 
independent providers, with the aim of encouraging 
competition between hospitals. NHS based on Beveridge 
model, in which citizens are free to choose their place of 
treatment, was consolidated [11]. 


Patients’ migrations have a considerable financial impact 
on regional budgets, in fact regions have to pay for the health 
treatments of their residents provided in others regions and, 
they receive payments for health care provided to patients 
coming from other regions [12-14]. 


As early as 1956 the economist Charles Mills Tiebout 
argued that “patients vote with their feet” [15]: they go 
to the health facilities that consider most suitable for the 
management of their pathology regardless of territorial 
boundaries and their choices reflect the perception of the 
quality of the health service [16,17]. 


Patients’ choice are influenced by accessibility, waiting 
lists, size and organization, the level of perceived experience, 
specialisation and availability of nurses and doctors per 
patient [18-21]. Choice patterns are also influenced by 
social, demographic, and economic factors such as individual 
income, ability to travel, level of education, and patient’s age 
[22,23]. The phenomenon of health mobility acquires an 
important relevance from an economic and social point of 
view [24]. 


Therefore, the analysis of healthcare mobility (in 
particular hospital) is a fundamental tool for policy planning, 
to monitor the activities carried out by different healthcare 
providers. This phenomenon is linked to aspects such as 
equity, trust in patients, and the reputation of the structures. 
It synthesizes psychometric and econometric data, which 
can be divided into information from the MACRO level 
(state or regional health policy), MESO level (management 
of companies/hospital facilities), and MICRO level 
(management of wards/management control) [25-27]. 


The aim of our research is to demonstrate the usefulness 
of Gandy’s Nomogram (Cartesian graphic tool) to evaluate 
hospital patients’ mobility at MACRO, MESO and MICRO 
level, highlighting the providers’ attitude to meet the health 
demand of their area and from other areas. 
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Materials and Methods 


For “MICRO level” and “MESO level”, the catchment 
area was the Province of Siena. We collected data from 
Management Control of Polyclinic of Siena from 1988 to 
2007. Some data from 1988 to 1996 were collected through 
the medical directions of other hospitals, which the residents 
in Siena were admitted. 


For “MICRO level”, we considered Hospital Discharge 
Cards (HDCs) of oncological admissions in Polyclinic of Siena 
and its catchment area, in 1997: for melanoma (ICD IX 172.0- 
172.9), stomach cancer (ICD IX 151.0-151.9), colorectal 
cancer (ICD IX 153.0-154.9+159.0), bronchi and lung (ICD IX 
162.0-162.9), lympho-haematopoietic cancer (ICD IX 200.0- 
208.9), radiotherapy (ICD IX V580) and chemotherapy (ICD 
IX V581). The codes refer to the International Classification 
of Diseases - ICD 9° revision. 


For “MACRO level”, the catchment areas were all 
Italian regions. We collected data from 1998 to 2019 from 
HDCs Database of General Directorate for Health Planning 
of Ministry of Health. We included only hospitalizations 
of Italians patients and we excluded discharges of 
foreign patients in Italian hospitals. We also excluded the 
hospitalization of Italian citizens in other states. 


The study of mobility flows was carried out from data 
relative to the hospitalization of R= Residents, A = Attractions, 
and E = Escapes, which were processed, at MACRO, MESO 
and MICRO level, through Gandy’s Nomogram. It represents, 
briefly and graphically, the access to hospitals by residents 
and non-residents [28-31]. 


Gandy’s Nomogram is a squared area with the side of 
100 placed in a Cartesian plan: 
e = The X value indicates Residents (R) out of Residents (R) 
plus the Attractions (A): 
X=R/(R+A) x 100. 


e = The Y value indicates Residents (R) out of Residents (R) 
plus the Escapes (E): 
Y=R/(R+E) x 100. 


From 100 to 0, along the X-axis, the power of Attraction 
increases, while along the Y-axis, Escapes to other regions 
increase. The Cartesian plan may be further divided into four 
squares by two lines, parallel to the axis, which takes the 
origin at X = 0; Y=50 and X=50; Y=0. 


The diagonal that originates from the O point (X = 0; Y 
= 0) and ends at the W point (X = 100; Y = 100) splits the 
plan in an upper part where the Y value is larger than the X 
one, in which there are more Attractions (A) than Escapes 
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(E), and a lower one with an opposite situation. The points 
on the diagonal have the same value either for Escapes or for 
Attractions, which are null in the W point and maximum in 
the O point. 


The four above-mentioned quadrants show a different 

balance between Escapes and Attractions: 

e Regions placed in the upper left quadrant have a number 
of residents’ admissions higher than Escapes and, at 
the same time, lower than Attractions. This condition 
characterizes regions as “market oriented” (E < R < A), 
which are able to get more funds because their hospitals 
admit more patients from other regions than patients 
from their own. The point (X = 0, Y = 100) identifies 
the paradoxical condition in which hospitals of a region 
admit only patients from other regions and there are no 
Escapes. 

e The upper right quadrant is parted in two areas: a and b. 
In the first one, the residents’ admissions are higher than 
Attractions and the latter are higher than Escapes (E< A 
< R). In the second area, residents’ admissions are higher 
than Escapes, but the latter are higher than attracted (A 
<E<R). 


In these two areas, there are hospitals that satisfy (in a 
more or less appropriate way depending on their position) 
the healthcare needs in their region. 

e In the lower left quadrant, a diagonal divided it in two 
areas. Both of them have a lower number of residents’ 
admissions, exceeded by Escapes and Attractions: in the 
upper area, Escapes are lower than Attractions (R < E < 
A) and in the lower, we have an opposite situation (R < 
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A<E). 

e = The lower right quadrant shows regions where residents’ 
admissions are lower than Escapes and higher than 
Attractions (A< R<E). 


Cuzick’s test was used to assess trends over time of X 
and Y values of Gandy’s Nomogram. Statistical analyses were 
carried out with STATA software SE/14.0 (StataCorp LLC, 
Texas USA). Differences were considered at a statistically 
significant level of 95% (p < 0.05). 


Results 


Figure 1 shows NdG of Polyclinic of Siena for cancer cases, 
1997. From the analysis of data relating to the Polyclinic of 
Siena departments treating oncological cases (MICRO level), 
relative to the year 1997, could be observed a different 
ability to respond to the demand for admission. According to 
the principal diagnosis of discharge for malignant tumour of 
the stomach, you could observed that these were positioned 
in the lower right quadrant of the NdG: the escapes were 
greater than the admissions of residents. A situation certainly 
to improve, were for chemotherapy and colon-rectum cancer 
(part below diagonal of the upper right quadrant). According 
to radiotherapy treatment the Polyclinic of Siena, already in 
1997, expressed an important request for hospitalization by 
extra-zonal patients (the number of attracts were higher than 
that of Residents - upper left quadrant). The other cancer 
cases, in the study, were in the upper right quadrant of the 
NdG, above the diagonal, meaning that the Polyclinic was 
able to satisfy the request for assistance of their catchment 
area. 


Y= Rr/(Re+€) 


XeRr/(RreA) 


XN 


Figure 1: Example of “MICRO” application of NdG: Polyclinic of Siena, cancer cases (1997), Catchment area = Province of Siena. 


+ ICDIX: 1720-1729 
Melanoma 
A ICDIX Vs80 
* Radiotherapy 
*& ICDIX: Vssi 
Chemotherapy 
e ICD IX: 151.0-151.9 
a Stomach 
PR gg ICD IX: 153.0.1849+1590 
° Colorectal 
v ICD IX: 162.0-162.9 
Windpipe, bronchi, lung 
ICD IX: 200,0.208.9 
Lympho haematopictic 


J 


Nante N, et al. The Italian Patients’ Mobility as Hospital Policies Assessment. J Qual Healthcare 


Eco 2021, 4(6): 000249. 


Copyright© Nante N, et al. 


Figure 2 (MESO level) shows NdG regarding Polyclinic 
of Siena between 1988 and 2007 (all cases). Before the 
corporatisation of Polyclinic (1988-1992) and past it to 2007, 
the NdG shows different strategies adopted by successive 
general manager. The figure shows the effect of Italian Law 
N° 833/78 with decreed no financial compensation for 
healthcare mobility (it was therefore not convenient for a 
hospital to attract patients). After the Decree Law N° 502/92, 
which instituted financial compensations between Local 


2060 


Ye Rr/(Rr4€) 


z 


XeRtr/(Rr+A) 


Siena. 
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Figure 2: Example of “MESO” application of NdG: Polyclinic of Siena, all cases (1988-2007), Catchment area = Province of 
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Healthcare Authorities, the Polyclinics of Siena reacquired 
the role of multi-zonal hospital: they increased the attractions 
by good marketing activity. However the phenomenon of 
patients’ escapes from the Province of Siena continued for 
some years, once triggered such process is more difficult 
to reduce it because it is necessary regain the trust of the 
citizens. From 1998 to 2002 decreased the trend of escapes. 
Later, we could see a drastic worsening again. 


4 


Figure 3 (MACRO LEVEL) show the trends of Italian 
inter-regional hospital mobility (MACRO level), represented 
through NdG, from 1998 to 2019. In the studied period, all 
regions were located in the upper right quadrant of NdG, 
which can be divided in two hemi-quadrants, the upper one 
represents the optimal planning of public hospital networks: 
satisfaction of the needs of residents, with a balance sheet 
(Attractions minus Escapes) in surplus. Only nine regions 
were located in this hemi-quadrant for all years considered: 
Lombardy; Autonomous Province (A.P.) of Bolzano, Veneto, 
Friuli-Venezia (FV.) Giulia, Emilia-Romagna, Tuscany, 
Umbria and Molise. Liguria lost their optimal position in the 
last years. Abruzzo, in the first half of the studied period, had 
managed to cross the bisector, but few years later, it returned 
to the lower hemi-quadrant. 


The regions with the vector directed to the left 
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(increasing attractiveness) were Lombardy e Latium, while 
A.P. of Bolzano and Liguria had a vector directed to the right 
(decreasing attractiveness). The regions with a downward 
vector (increasing escapes) were Liguria, Marche, Campania 
and Apulia, only Piedmont had an upward vector (decreasing 
escapes). As we can see, the other regions (Aosta Valley, A.P. 
of Bolzano, FV. Giulia, E. Romagna, Tuscany, Umbria, Abruzzo, 
Molise, Basilicata, Calabria and Sicily) had a biphasic trends. 
For all regions, the change of direction occurred around the 
middle of the studied period with the exception of A.P. of 
Trento, EV. Giulia, Umbria and Calabria, for which it occurred 
in the last years. 


It can be assumed that this reversal is due to the 
adoption, in 2006, of the “Return Plans”, imposed by the 
Ministry of Economy to the Regions that has finally led the 
system to realize the need for planning. 
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Figure 3: Trends of Italian inter-regional hospital mobility (MACRO level), 1998-2019. 
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Table 1 show significant changes of X (attraction) and Y 
(escapes) expressed graphically in increase (T), and decrease 
(L). It also shows the point of start (1998) and arrival (2019) 
as positive (+) if they were in upper hemi-quadrant of NdG 
and negative (-) if they were in lower one. This table gives 
us summary description of the evolutions observed for each 
region. This table shows a synthetic description of evolution 
for regions. Liguria, Marche, Latium, Abruzzo, Campania, 


Apulia, Calabria and Sardinia were in a critical situation in 
worsening. Piedmont, Aosta Valley, Basilicata and Sicily were 
in a critical situation in improving. A.P. of Trento was in a 
balanced critical situation. A.P. of Bolzano, Veneto, Tuscany, 
Umbria and Molise were in optimal situation in worsening. 
Only Lombardy, E. Romagna and EV. Giulia were in optimal 
situation in improving. 
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Region X (Attraction) Y (Escapes) Trend eosree Situation Changes 
1998 | 2019 
Piedmont L Monophasic - - Critical Improving in Y 
Aosta Valley T L Biphasic - - Critical Improving 
Lombardy Ct T Monophasic + + Optimal Improving in X 
A.P. of Bolzano L Monophasic + + Optimal Worsening in X 
A.P. of Trento Biphasic - - Critical Balanced 
Veneto T eT Monophasic - - Optimal Worsening in Y 
EV. Giulia T Biphasic - - Optimal Improving in X 
Liguria L TTT Monophasic + - Critical Worsening 
E.Romagna TT T Biphasic + + Optimal Improving in X 
Tuscany T T Biphasic + + Optimal Worsening 
Umbria TTT Biphasic + + Optimal Worsening 
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Marche T TTT Monophasic - - Critical Worsening in Y 
Latium T T Monophasic + + Critical Worsening in Y 
Abruzzo TAT Biphasic - - Critical Worsening in Y 
Molise TTT TTT Biphasic + + Optimal Worsening in Y 
Campania T T Monophasic - - Critical Worsening in Y 
Apulia TT Monophasic - - Critical Worsening in Y 
Basilicata TTT Biphasic - - Critical Improving in X 
Calabria L TTT Biphasic - - Critical Worsening in Y 
Sicily T Biphasic - - Critical Improving in X 
Sardinia T T Monophasic - - Critical Worsening in Y 


Significant changes in X and Y (p<0,05) 
TL = 0,01% - 3,2% 

TTL! =3,3% - 6,5% 

TT TLL 6,6% - 9,8% 


Table 1: Summary table of Italian inter-regional hospital Patients’ mobility. 


Discussion 


The equitable distribution of the care services is primary 
objective Italian NHS. The Equity is the most difficult feature 
to pursue among the “3 E” (the other are Effectiveness and 
Efficiency) which, together, qualify a civil and modern health 
system. 


For Local Healthcare Authorities, territorial basis of the 
universalistic health model, and for the region, the political 
mind of health planning, a patient’s “elective” escape 
represents a marker of failure of above objective. 


Using graphic representation as NdG we have made it 
easy to see whether or not such quality objectives have been 
achieved by several wards (MICRO level). In the hospital 
(Polyclinic of Siena) the ability to meet the demand of its 
residents and that of extra-patient for different type of 
pathology (in our study oncological cases) can vary greatly, 
reflecting the planning capacity of the different wards. 


The analysis of healthcare mobility of Polyclinic of Siena 
for all cases (MESO level) found that, during the 1980s, the 
system of hospital financing based on historical expenditure, 
not adjusted according to mobility “active”, decreased the 
interest in attracting patients and that discourage the power 
of attraction can lead to the loss of quality of the company 
product. Once started, it is not easy to stop or reverse a 
negative trend. The different administrations have not all 
achieved the same results in recovering this quality. 


With the same technique, applied to regional hospital 
networks [26] it is also possible to allocate regions which 
have an health planning to those which do not have it 
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(MACRO level). According to inter-regional mobility, the 
regions that attract the most patients have been able to guide 
virtuously the hospital planning towards the improvement of 
the qualitative-quantitative offer. 


There is a concentration of critical situations in the 
regions of southern Italy, where only Basilicata seem to 
have undertaken an improvement of their hospital offer. The 
insular nature (Sicily and Sardinia) seems to be a negative 
factor, even if the Sicilian health planning have had some 
effectiveness in improving attraction and, at the beginning of 
our studied period, in the reduction of escapes. 


In better conditions, appear different regions of the 
Centre-Northern, in particular Lombardy, Emilia-Romagna 
and E.V. Giulia. In the North, however, the critical situation of 
Aosta Valley (which is also improving) can be attributed to 
the small area, population and population density, Attention 
should be paid to the poor performances of the Autonomous 
Province of Trento and Piedmont (which is also improving). 


Moreover, Veneto and Liguria, historically with excellent 
healthcare services, manifested a trend in worsening. Many 
regions have shown two-phase trends, in particular for the 
containment of escapes. The year of inversion, for the most 
regions; was 2006. It can be assumed that this reversal is due 
to the adoption, in 2006, of the "Return Plans”, imposed by 
the Ministry of Economy to the Regions that has finally led 
the system to realize the need for planning. 


It is known that in Italy there are regions that respond 


promptly to the central government directives, while others 
are “late responders” [27]. 
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Twenty and more years of decentralization have shown 
that not even the regions are able to manage the hospital 
planning. Unevenness, for example in terms of access fairness 
and quality of care, could well increase [24]. Regions unable 
to provide services the provision of health care. 


Regions that are unable to provide appropriate 
services cannot find, through patients’ mobility a way of 
prolonging inefficiency. The solution could be found in the 
implementation of sanctioning systems for institution that, 
through its inefficiency increase patients’ mobility, and to 
reward those who demonstrate their ability to organise a 
service that meets international standards. 


However, the balance negative of mobility takes on the 
meaning of an unfavourable indicator, but a share of mobility 
may be useful: for example, focusing patients in high- 
performance hospitals only for pathologies requiring high 
speciality [14-26]. It is a phenomenon which, if planned and 
compensated, could be virtuous, based on effectiveness and 
economy of scale. Hospital planning should assess what is the 
most efficient solution between a “centralising” agreement 
for services and “covering/correcting” the lack of “network “. 


Health mobility as described above is one of the traceable 
outcomes on the path of this empowerment. 


A limitation of our study is that the NdG is based on 
percentages, which mask the amount numerical data. It also 
have not been “weighed” for DRG. Regional planning could, 
for example, engage in pathologies more significant, from the 
point of view of severity or economic impact, overlooking the 
other, less relevant. 


Conclusion 


The tool examines how many people cross the 
administrative borders to receive hospital care. We assume 
that greater is the percentage of people receiving care in 
their area, greater is the equity of patients’ access to health 
services. Less is local access, higher is proportion of patients 
who have to travel for care. Gandy’s Nomogram, used to 
represent healthcare mobility flows, has proved to be a 
practical graphical tool, applicable at different levels (Ward, 
Hospital, Local Healthcare Authorities, Region and Whole 
Country). Itis capable to give us a geographical interpretation 
of access to health services, which is topic of great importance 
for decision-makers (managers and politicians) but also for 
analysts of heath policy. 
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